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of 1929.

Abbreviated water-quality unit used in this report:

mg/L, milligram per liter
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Overview of Environmental and 
Hydrogeologic Conditions at Iliamna, Alaska

By James D. Hall

Abstract

The Federal Aviation Administration is conducting preliminary environmental assessments 
at most of its present or former facilities in Alaska, including Iliamna. The villages of Iliamna, 
Newhalen, and the Federal Aviation Administration facility in Iliamna, Alaska are near the shore 
of Alaska's largest fresh-water lake, Iliamna Lake. The climate in this area is transitional from 
maritime to continental with a mean annual temperature of 1.2 degrees Celsius and a mean annual 
precipitation of about 675 millimeters. Iliamna Lake is surrounded by a mixed spruce forest 
growing on deposits of gravel, sand, and silt. These surficial deposits contain ground water and 
constitute the primary source of drinking water for the area. Alternative sources of drinking water 
include the Newhalen River and Iliamna and Pike Lakes, as well as numerous other lakes and 
streams.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support and 
navigational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous 
materials such as solvents, polychlorinated biphenyls, and pesticides may have been used or 
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of 
at the sites, the FAA is conducting environmental studies mandated by the Comprehensive 
Environmental Response, Compensation, and Liability Act and the Resource Conservation and 
Recovery Act. To complete these more comprehensive environmental studies, the FAA requires 
supplementary information on the hydrology and geology of areas surrounding the sites. This 
report, the product of compilation, review, and summary of existing hydrologic and geologic data 
by the U.S. Geological Survey (USGS) in cooperation with the FAA, provides this supplementary 
information and describes general ground-water conditions, flood hazards, and other 
environmental conditions for the Iliamna FAA facility and nearby areas at Iliamna, Alaska (fig. 1).

PHYSICAL SETTING 

Location

Iliamna, Newhalen, and the Iliamna FAA facility are in southwest Alaska near the southern 
end of the Alaska Range and the northern end of the Aleutian Range (Wahrhaftig, 1965; Selkregg,
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Figure 1. Location of Iliamna and Newhalen, Alaska and the Iliamna 
Federal Aviation Administration facility.
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1976). The Iliamna FAA facility lies at an elevation of about 44 m (Detterman and Reed, 1973). 
The facility is near the southeast shore of Pike Lake and about 4 km northwest of Iliamna Lake, 
Alaska's largest fresh-water lake. The Iliamna FAA facility is about 4 km north of the village of 
Newhalen, 4 km west of the village of Iliamna, and about 315 km southwest of Anchorage (fig. 1). 
Access to the area is typically by air, although small boats and shallow draft barges may reach 
Iliamna or Newhalen. The Iliamna FAA facility, Iliamna, and Newhalen are connected by a local 
road system.

History and Socioeconomics

The village of Iliamna was established in 1935 when the Tanaina Athabascans moved their 
village to this location (Selkregg, 1976). The population grew and by 1980 about 94 people lived 
in the village (Environmental Services Ltd., 1982). The population leveled off during the 1980's 
and in 1990 the population was still 94 people (U.S. Census Bureau, 1991). The economy of the 
Iliamna area is based primarily on commercial and sport fishing, hunting, and tourism. In 1990, 
9 percent of the workforce was employed in a transportation-related field, which includes FAA 
services, and most residents added to their income through subsistence hunting and fishing (Alaska 
Department of Community and Regional Affairs, 1991).

The village of Newhalen was established in the late 1800's primarily because of the fish and 
game resources in the immediate area. About 90 people lived in Newhalen in 1990, and the village 
economy was based on fishing. In the summer, many villagers leave Newhalen to fish commer 
cially as a supplement to their local jobs and to their subsistence lifestyle. Local jobs include 
regional and city government, education, transportation, and some construction (Environmental 
Services Ltd., 1982).

The FAA first began acquiring land and buildings near Iliamna and Newhalen in 1941, during 
the World War II defense buildup in Alaska. The Iliamna FAA facility consists of two maintained 
runways, a low power non-directional beacon, and additional service support buildings (National 
Oceanic and Atmospheric Administration, 1993). A detailed description of the Iliamna FAA 
facility is given in an Environmental Compliance Investigation Report by Ecology and 
Environment, Inc. (1994).

Climate

The Iliamna area has a climate that is transitional between maritime and continental 
(Hartman and Johnson, 1984). The region experiences cool summers and moderately cold winters. 
The mean annual temperature is 1.2°C, but temperatures range from a July mean maximum of 
16.9°C and a December mean minimum of -12.9°C (Leslie, 1989). Mean annual precipitation is 
about 675 mm; about 1,534 mm of snow falls annually (Leslie, 1989). Mean monthly and annual 
temperature, precipitation, and snowfall are summarized in table 1.

PHYSICAL SETTING 3



Table 1. Mean monthly and annual temperature, precipitation, and snowfall for the period 1939 to 1987, 
Iliamna FAA facility, Alaska.
[Modified from Leslie (1989); "C, degree Celsius; mm, millimeter]

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 

I ~w'        Temperature ("C) '^p-*'^ """'"

Mean maximum -5.2 42 4 36 99 14k9 16\9 153 112 48 l 7 s

Maximum 32.8 (June, 1953)

Mean minimum -12.3 -12.3 -10.0 -4.6 1.3 5.7 8.7 8.6 5.1 -1.6 -7.5 -12.9 -2.6

Minimum -43.9 (Jan., 1947)

Mean -8.7 -8.2 -5.7 -0.6 5.6 10.4 12.8 12.3 8.7 1.6 -4.2 -9.3 1.2

l| I*recipitation, in millimeters of moisture Total

3571 29~]6 318 29XJ 345 417 7L4 126.0 107.7 78.7 47^8 412 676.9

? Snowfall, in millimeters ' :« Total

264.2 251.5 274.3 157.5 27.9 OO OO (XO 61) 66^0 200.7 297.2 1539.3

Vegetation

Vegetation in the Iliamna area consists mainly of mixed spruce forest and high brush (Detter- 
man and Reed, 1973; Viereck and Little, 1972; Selkregg, 1976). The mixed spruce forest consists 
of black and white spruce with an understory of shrub tundra and sphagnum (Detterman and Reed, 
1973). Open stands of both white and black spruce are present throughout the region (Detterman 
and Reed, 1973). High brush areas consist of thickets of alders interspersed with willow (Viereck 
and Little, 1972; Selkregg, 1976). The high brush area understory consists of grasses, fern, herbs, 
and shrubs (Viereck and Little, 1972; Selkregg, 1976). Aerial photographs of the area around the 
Iliamna FAA facility at Iliamna indicate that the vegetation is mixed spruce forest to the northwest 
near Pike Lake and high brush to the north, east, and south.

GEOLOGY

The Iliamna FAA facility is on a lake terrace north of Iliamna Lake, about 30 m above the 
present lake surface. Bedrock is exposed in nearby river banks and lake shores (Detterman and 
Reed, 1980). The mountains to the southeast contain numerous faults. There are more than 15 
volcanic necks or plugs within 50 km of the Iliamna FAA facility (Detterman and Reed, 1980). 
Bedrock is overlain primarily by gravel and sand (Detterman and Reed, 1973).

Bedrock Geology

Bedrock near Iliamna was mapped by Detterman and Reed (1980) and consists primarily of 
volcanic rocks of Tertiary age. Outcrops of basalt, andesite and volcanic breccia are common along 
stream banks and the shore of Iliamna Lake. To the northeast on Roadhouse Mountain, bedrock 
consists of about 70 percent volcanic rocks and about 30 percent intrusive igneous rocks. The 
volcanic rocks of Roadhouse Mountain are composed of tuft interbedded with basalt and andesite
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lava flows, whereas the intrusive rocks consist of granodiorite and quartz diorite. Roadhouse 
Mountain is the remnant of a large volcano which produced the tuffs and lava flows exposed along 
the north side of Iliamna Lake.

Drillers' logs 1 for wells in the area indicate that bedrock is commonly present at depths of 
less than 10m (Appendix 1 and 2). In the village of Iliamna, one well drilled to a depth of about 
82 m indicated solid rock at a depth of 6 m below the ground surface (Hutchison, 1979a). In 
Newhalen, a series of wells reached bedrock at depths between 4.5 m and 10m below the ground 
surface (Hutchison, 1979b). At the Iliamna FAA facility, well logs indicate that bedrock is 16 m to 
18m below the ground surface (Appendix 3).

Surficial Deposits

The surficial deposits near Iliamna were mapped by Detterman and Reed (1973). Near the 
Iliamna FAA facility, these deposits consist of lake terrace and beach ridge deposits. Prominent 
terraces and beach ridges are present at about 12 m, 24 m, 30 m, and 40 m above the 1965 lake 
elevation. Shallow pits excavated into lake terraces at various points around Iliamna Lake exposed 
a variety of volcanic ash deposits and beach sediment (Detterman and Reed, 1973). The beach 
sediment generally consists of layers of dark yellowish quartz sand, silt, and a yellow brown loam 
that overlie poorly sorted gravel and till.

One driller's log from Iliamna indicates that the surficial deposits are primarily coarse sand 
to about 2.5 m below the surface and angular bedrock rubble about 6 m below the surface 
(Hutchison, 1979a). Other logs indicate the presence of gravel overlying bedrock (Appendix 1). In 
the Newhalen area, surficial deposits are described in well logs (Appendix 2) as primarily clay2 
deposits intermixed near the surface with gravel, sand, and mud. At the Iliamna FAA facility, well 
logs indicate that surficial deposits consist of poorly sorted gravel, sand, and clay (Appendix 3).

Permafrost

Permafrost in this area of Alaska is generally found in isolated thin lenses at shallow depth 
and as relict permafrost at considerable depth below the surface (Ferrians, 1965). In the town of 
Iliamna, drillers' logs indicate unfrozen ground to a depth of 123 m (Appendix 4). At the Iliamna 
FAA facility, well logs indicate the absence of permafrost to a depth of 39 m (Appendix 3). Perma 
frost is generally absent in areas adjacent to or beneath large lakes and rivers (Hopkins and others, 
1955). Absence of shallow permafrost at Iliamna is likely because the mean annual temperature is 
above freezing and Iliamna Lake is nearby.

Information garnered from well drillers' logs about geology and hydrology at a well site varies in accuracy 
depending on the driller. The quality of most of the drillers' logs noted in this report is unknown and drillers' 
vernacular may not be consistent with terms as they are used by geologists. When possible, logs of wells 
drilled by the U.S. Geological Survey will be used, as the level of accuracy is consistently good. 
'The presence of pure clay in the region is possible but unlikely. Rather, it is probably silt intermixed with 
some clay-size particles (C. F. Waythomas, U.S. Geological Survey, oral commun., 1995). The permeability 
of these particles remains undetermined.
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HYDROLOGY 

Surface Water

Within about 5 km of Iliamna there are more than 50 lakes and ponds. Iliamna Lake is about 
380 m deep and its surface is about 14 m above sea level (Detterman and Reed, 1973). The lake is 
enclosed on its western end by a moraine of late Pleistocene age (Detterman and Reed, 1973). 
Iliamna Lake is fed by numerous tributary streams, the largest of which is the Newhalen River. 
Many lakes and streams near the Iliamna FAA facility are used for subsistence fishing and 
recreation.

The Newhalen River flows about 1.5 km south of the Iliamna FAA facility. It drains an area 
of about 9,000 km2 upstream from the U.S. Geological Survey stream-gaging station 15300000, 
which lies about 12 km northwest of the Iliamna FAA facility (fig. 1; U.S. Geological Survey, 
1988). Mean daily discharge of the Newhalen River near Iliamna was reported from October 1951 
to September 1967 and from October 1981 to September 1986. Monthly mean and mean annual 
discharge for the period of record are summarized in table 2. Monthly mean discharge for the 
period of record (water years 1952-67 and 82-86) ranged from an August 1967 maximum of 
846 m3/s and a February-March 1956 minimum of 28.3 m3/s. The mean annual discharge for the 
period of record was 262 m3/s.

Table 2. Monthly mean flow at U.S. Geological Survey stream-gaging station 15300000, Newhalen 
River near Iliamna, Alaska, water years 1952-67 and 1982-86
[Values in cubic meters per second (m3/s)]

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

Mean 342 185 112 81.1 62.9 58.5 60.8 126 387 581 604 518

Monthly mean 564 309 181 130 99.9 94.4 92.6 181 559 735 846 720 
maximum (1962) (1958) (1958) (1958) (1984) (1984) (1984) (1953) (1964) (1985) (1967) (1961)

Monthly mean 202 96.3 51.0 34.0 28.3 28.3 34.0 69.3 230 455 441 271 
minimum (1985) (1956) (1956) (1956) (1956) (1956) (1960) (1964) (1986) (1954) (1983) (1983)

Annual mean: 262

Both Iliamna and Newhalen have a low flood hazard and do not participate in national flood 
insurance programs (U.S. Army Corps of Engineers, 1993). The town of Iliamna did experience 
storm-surge flooding in 1969 and 1970; However, there are no records of flooding at Newhalen 
(U.S. Army Corps of Engineers, 1993). The Iliamna FAA facility is at a higher elevation than either 
Iliamna or Newhalen and should also have a low flood hazard.

Ground Water

Ground water is found in unconsolidated surficial deposits and in fractured bedrock under 
Iliamna, Newhalen, and the Iliamna FAA facility. Drillers' logs indicates layers of "clay" or layers 
of "clay" intermixed with coarser deposits (Appendix 1,2, and 3; Hutchison, 1979a): However, the 
data are inadequate to determine if these strata are impermeable enough to separate the surficial 
deposits into different aquifers. Near Iliamna, sand and gravel deposits about 10 m below the 
surface contain ground water (Appendix 1; Hutchison, 1979a). Ground water also has been
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obtained at a depth of about 30 m in fractured bedrock, at a depth of about 44 m in sand, and at a 
depth of 61 m to 67 m in fractured bedrock (Appendix 1; Hutchison, 1979a). Near Newhalen, 
ground water has been obtained in the sand and gravel of the beach deposits around Iliamna Lake 
(Appendix 2; Hutchison, 1979b) and from fractured bedrock 75 m below the land surface 
(Appendix 2; Hutchison, 1979b). Two wells at the Iliamna FAA facility obtained ground water at 
depths of 6 m and 18m (Appendix 3).

Drinking Water Sources and Water Use

Ground water is the primary source of public-water supplies in Iliamna, Newhalen, and at the 
Iliamna FAA facility (Appendix 2, 3; Hutchison, 1979a, b). However most residents have private 
wells which augment or replace the water supplied by the public wells. Surface water is also a 
readily available source of drinking water. The close proximity of surface-water supplies (such as 
Iliamna Lake, Pike Lake, and the Newhalen River) to Iliamna, Newhalen, and the Iliamna FAA 
facility provide alternative sources of drinking water. The data available are inadequate to 
characterize the quantity or quality of these sources.

In Iliamna, most drinking water is obtained from private wells. Although a public access well 
is available, there are no public drinking water treatment facilities or distribution systems (Norman 
L. Fairbanks, U.S. Public Health Service, oral commun., 1995). Treatment of drinking water is 
done on an individual basis by personal choice rather than by need (Norman L. Fairbanks, U.S. 
Public Health Service, oral commun., 1995).

In Newhalen, water is distributed from the public-water supply wells to the public facilities, 
such as the Washeteria, the school, the health clinic, and to the U.S. Department of Health and 
Human Services, Housing and Urban Development (HUD) housing facilities (Lowdermilk, 1986). 
However, most residents obtain water from their private wells or individually transport it to their 
place of residence from Iliamna Lake or the Newhalen River (Norman L. Fairbanks, U. S. Public 
Health Service, oral commun., 1995). A water-treatment system was installed in 1990 for the 
fluoridation and chlorination of the HUD housing facilities' water supplies, but it is presently not 
in use (Norman L. Fairbanks, U.S. Public Health Service, oral commun., 1995).

Water-quality analyses of water from wells in Iliamna (Hutchison, 1979a) and Newhalen 
(Appendix 4) indicate an iron concentration greater than the U.S. Environmental Protection 
Agency's Secondary Maximum Contaminant Levels (U.S. Environmental Protection Agency, 
1995). The reported concentration of iron in water from wells in Iliamna, in conjunction with a low 
or high pH and (or) a high specific conductance, will cause corrosion in the well and distribution 
system. These high iron concentrations can stain plumbing fixtures and affect the taste of the water, 
but are not hazardous to humans (Appendix 4; Johnson, 1966). In 1958, the U.S. Geological 
Survey sampled water from two wells at the Iliamna FAA facility. Table 3 shows the reported 
concentrations of iron and major ions, as well as specific conductance and pH (Appendix 4).
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Table 3. Selected water-quality data from wells in Iliamna, Newhalen, and at the Iliamna FAA facility
[All data in milligrams per liter, unless indicated; |J.S/cm, microsiemens per centimeter at 25°Celsius; USPHS, U.S. Public Health Service]

Constituent (or 
property)

Sodium (Na)

Sulfate (SO4)

Fluoride (F)

Chloride (Cl)

Iron (dis 
solved; Fe)

Regulated 
contaminant 

levels3

 

500C

4.0d

250e

0.3e

Newhalen 
USPHS well 

(1982)

1.4

1.5

<0.1

<1.0

.40

Newhalen 
USPHS well 

(1984)

15.0

4.2

 

4.0

1.1

Iliamna USPHS 
well 

(1979b)

24.0

2.0

 

4.0

2.0

USFAA1 well

8.0

0.0

0.0

5.0

.05

USFAA2 well

2.6

3.0

0.1

1.5

0.0

pH (units) 6.5-8.5e 5.4 8.4 8.7 5.5 7.0

Specific
conductance   20 95 120 110 62 
(uS/cm)

Vrom U.S. Environmental Protection Agency,
bFrom Hutchinson, 1979a.
cMaximum Contaminant Level.
dMaximum Contaminant Level-Under Review.
Secondary Maximum Contaminant Level.

SUMMARY

The Iliamna FAA facility is located on a northern lake terrace of Iliamna Lake, Alaska's 
largest fresh-water lake, near the southern end of the Alaska Range and the northern end of the 
Aleutian Range. Iliamna has a mean annual temperature of 1.2°C and a mean annual precipitation 
of about 675 mm. This climate supports mixed spruce forest and high brush vegetation.The 
surficial geology near the FAA facility is characterized by 16-to-18-m-thick of poorly sorted 
sediments overlying volcanic rock. Ground water, the primary source of drinking water for the 
Iliamna FAA facility, is found at depths between 6 and 18 m in both the sand and gravel aquifer 
and within the fractured bedrock. Abundant local surface-water sources such as Iliamna Lake, Pike 
Lake, and the Newhalen River represent alternative drinking-water supplies. However, data are 
inadequate to characterize the quantity or quality of these sources.
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APPENDIX 1

Well drillers logs for wells in Iliamna, Alaska
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I ft 5(11 UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION

WELL SCHEDULE 
Date_________

Office No..
Source of'date_j6_de*3__-£,.i*f_.__..

1: Location: State. 

Map ___________

._ County.

N R__. E w

Tenant... 

Driller

_ Address _____________

._ Address __._______

3-

4. Elevation   5__2   ft.. , uc^_=_=i

5. Type: Dug, drilled, driven, bored, letted ___19_T.

7. Casing: Diam. _!  1 in., TO. _ in., Type _____ 

Depth ____ ft,

8. Chief Aquifer. 

Others ______

0.

.... From _____ .ft. to. .ft.

,_ft. "-3*-
meas. .10.

10: Pump: Type.. ____ Capacity ___

abovebelow       

»« &>-*- 

_. G. M. ___._

Horsepower ..Power: Kind ______________________

11. Yield: Flow _____G.M.f Pump _____. G. M.,Meas.,ReptEst. _______

Drawdown      ft. after _.____ hours pumping _________ G. M.

12. U*e: Qoni, Stock, PS., RR., Ind., Irr., Obs. _ 

Adequacy, permanence _.

13. Quality.

Taste, odor, color __ 

Unfit for ______

__ Temp ___.
Yea.Sample .

14. Remark*: (Log, Analyses, etc.) _______

u. s. COVCJI««C«T miMTinc ornct 10 V380I-1
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r

/.BO* 4-1728;"   2611Dawson 
:'^ -AC 907-279-1741 ; ' ; . 

ALASKA «9509 .

Well Owner.

^i r - DRILLING LOG . 

Bay Loescho   Rainbow King Lodge

Location (addre^:<of;^Tp^nsMpf: 3Flange,. Section, If known; <>r distance main road .   ' ' , .-    
'..-."-  : '- ^ '    : "-&!^ V'»-'{-;v/."- ." -.-  <r%\. : Illamna

Size.nf c^ing feet- 16' tot v-. .!.-' '. :-  -.- :;- : -V^.;^

Static water jLQ^uii^t' (atXS0e)v;<below) land surface. Finish 

Screen (. "' ); Perforated : < ).
    W rw\ i*

Describe screen or perforation '.   ',            .  :

(check one) .open end (/ x

Well pumping test-at-ll2U-gallons per^ 
of drawdown from static level

Date of completion. July

(minute) for -1.___hours ^nfli 100%

:  ( ' : '  

-ft.

WELL LOG
Depth in feet from 
ground surface . Give details of formations penetrated, size of material, color and hardness

o TO

TO 10 r*»l t cfrc

i r» TO i h

TO P»Hfnr%Vt *m"\r>onlf________f V O.PV'' -V OR »

TO

TO

TO T

H M

1^0 TO 1^

vr» i  -. r-\^*t> T ^ n r-

TO

_TO_

2  State



> ;., P. O. Box 4-1728   _2811Dawson - 
'-:' ' ACd07-270-1741 ' '.

.^   & ANCHORAGE, ALASKA 99509 ' ' '.
 *,   .  

' -' \ ''C' ''y ' ORILLINOLOG

Well rvmioy .'-. iir> Leonard KfiMlllgn ________'_     .Use of Well Pom

Section, if known; o^istance main
-. -   :    

of Mrfng 6 -..-' nopfii ^f TTniA infi f^f Cased to   2d_     feet (from grrid level)

Static water itfM>i-s--.-Tfi. i-.vj-'ft»:" (gft&e) (below) land surface. Finish of well (check one) open end (X );   =

Screen ( . ); Perforated ( X ). * . .V .  
' . 81 .*.

Describe grr^n tr r^rf^rf^^* Ke"r (/t ^ k*8- ehot perforation/ft. I &ft»82 ft. level   .  

Well pumping :tpgt «t 6 gallons per (tan/) (minute) for:    ]   _hours with    ;   Zi     ; _____ ft. 
 .of drawdown from static level

" ' '

Date of cnmp1<>tinn 17 Sep 75 .

_j _______ '  _______ : ____ WELL LOG __________ % _______ .
Depth in feet from . " .
ground surface = . Give details of formations penetrated, size of material, color and hardness _____

C TO *5 Open _______________ : ____________ --.-...^- ___________

.TO 1 ? BouldKr OrRvel

1? TO *£ Sl.Tty Clay 

^O TO »iP SBnd^

TO /tH Fi^li.y Sfm

i ' TO F:*t    PftB

TO Q7 Kor^nan Cl

07 TO IQft

sosie voter in veathered
TO ____   _________________ : ____________ '

_TO.

_TO.

.TO.
V.eyr.e E, 

.TO______             -              

_TO.

2  State



M-W DRILLING, Inc. 
P. O. Box 4-1728 Y« 28UDawspn

AC907-27|-1741 : " ? 
ANCHORAGE, ALASKA S9509

DRILLING LOG

Well nwnpr Picfc BJoden_____^________________________Use of WelL-Doa.

. Location-(address, of: Township, Range, Section, if known^ijrj^lance;main road.
La Ice

_ 
-nf casing 6   TVpfh nf ^TnlA ic£ fr»Af  = HngAd fn W - V . ^ A : V

*  . ' . N
Static water level_j_jA__ft (aTwfve) (below) land surface. Finish .of well (check one) open end (

'   :» -
Screen ( ); Perforated ( ). ,  -.

>  _ ft 
Describe screen or perforation           _H

Well pumping test at_JL5  gallons per (EbuU) (minute) for   1__   __hours with    IQQ^           ft. 
of drawdown from static leveL

Date of onmplptinn 7 A»rr 7^ _________ Ji .

. ______________ _______ WELL LOG ________________ ̂  _____________
Depth in feet from
ground surface Give details of formations penetrated, size of material, color and hardness

" ___ TO 7 ___ v3verburder< _____________________________________________

TO 16 Bedrocict
was CB&ed off with h* lir^e-- :. > o. 

_TO______ _________

!>erir .ck": k/n n<- v;f»t«».

TO 1^7 ______H______Jii o-Vit c-r^e^ vnl />c n < cg 

TO l''-0 "

TO 1-f.O

TO 19O ____ 1 _____ .-y^r. roft

TO lQf-

TO JOc

-TO.

.TO_________ ________________________

 a «  » ,

_TO_____ _______________'

2  State



APPENDIX 2

Well driller's logs for wells in Newhalen, Alaska
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SITE MfT

U.S. DEPI. OF THE INTERIOR 
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WATER RESOURCES DIVISION
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OWNER IDENTIFICATION (II
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FORM 9-1442 
(1-68)

U..J6. DEP.T. OF .THE INTERIOR ,

MASTER CARD

"lecerd 'by

Well Mo..

WELL SCHEDULE
^GEOLOGICAL, SURVEY WATER RESOURCES DIVISION

fe

:»t£T </7AxfAi v  ^ -'-^QJ2UgfS») M*wf, t/,
- j i  . i ii - - L-^ .'.'' i   t/~j- *.~' i   -- - *_  -   I ^"\Cf \-j/\ *a\.*5is\.\ ^i/i^x_ .   i  -, i ^ : f/\- <r-*

'  ' Cc) i-
Cynershlpt County, le

^ CH) CP) .'- -  Cs)-
, Corp-or Co, Private, Scat* Agency, Vater :Dlst PI

<A) iTlK- (O- :-(») ';'<«) CO 00 CD OO .00-^ c*>
«  of Air eood, Bottllat, .COM, Devater, .Fov«rr Flr«, Do«, Zrr, Had, Ind/P S, t«c,

CS) .Cp "CO) ' '> '<»>" '^ "CfO' - : 00 " Ct) ^-W-^
Stock, Ziu'clt, IhuMcd, Eeprec«ar«, ~I«dUrt«, teMl*P S, D«««I-other, OCb«r .

£s£of CA) 0» -CO 00 C*> CP) Ct) CT) co> f __ ,
yellt Anode, Drain, Selssdc, Beat ftes, Obs, dl-gas, Eecharge, Test, unused^Withdraw,

DATA AVAILABLE; Well data"" T~T! "" ~ "~

Hyd. labl'data; '

Freq. W/L »eas;t

i Destroyed* 

Jleld  aquifer char.

Freq.   apllng;
X   - . .t. ~. . .

Aperture' cards;

Puapage Inventory;
yes

erlod;

WELt-DESCRIPTION CARD'

SAME AS OH MASTER CARD | Depth veil:

th caced: 
perf.5

Casing 
type; _

accuracy

; Dlarn. In

 !/ ,, ?  - ' CC) <F)  ': CC) OO C*) CP) CS) (T) CM) QQ OS) I   I
i.tt\\si Stc. Finish* P°row" gravely, gravel v. boric, open perf., screen, sd. pt., shored, op«n I I
WCI»f\ «t* luff concrete, Cperf.) , {screen) , gallery, end,   hole, 5^   -.   L,,J

i<» ^*rMethod <A) CB) cc) CD) oo cj), CP) CR) CT) cv) ^op c«) i i
I i f Drilled: "**r "bored, cable*, dug, hyd jetted, air reverse trenching, driven, drive ' I J 

5M^/*Vrr±7   rot, . ; t rot., percussion, rotary, vi«h, ' ether     Wlt ~
..Date 
"grilleds J; ^CLU Punp Intake setting;. ]
Drlllert

-CA) CB) CC) CJ) 
» «lr, bucket, cent. jet. "

/.,»
<*> £> CT) 09

 «««*»«. *«*. other

LP
itype)t dle«el, elee, gat, gasoline, hand, gas, wlndj g.P.

gescrtp. HP ________________________ I ______

n .Trana. or 
pMter oo.

Shallow L J
40

41
above 

.ft brtoviSD ,

Date 
tjeas;

above above
AccuracTt

L U" field;

Dravdovnt
Of

JTATER DATA; Iron

8p. Conduct

ft I .J \. \ J Accuracy;_a " n Pu«Ptnit 
___period

Hethod I  I 
gatenlned 1.4, J

Sulfate

Taste.

__^ ,.
x 106 |___I Te«y.

QChloride

 71
, £££« 
I saapled

^ .. l"^1
p* .   ri ^^

TT

color, etc.
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LONG FORM
Ground-water Site Visit Field Notes 
U.S.G.S. -W.R.D., Alaska 1977 
System 2000 updated on ______  

LOCAL WELL DESIGNATION

AGENCY FILE NO
- 

WSI SITE ID I    ,     11         *~"   >

VISITED BY 

AGENCY

INITIAL SITE; INFO 

PURPOSE OF VISIT:

Site 
An i

A.D.G.&G.S. -

A.D.E.C.   

U.S.G.S. t_

Register Numbers

,         .

(circle)
l nventoryTwater level, water quality ," 

survey levels, verify location, other
slcal logging,

WELL DESCRIPTION AND CONSTRUCTION

OWNER: T now as of mo. yr

LOCATION: Community or area ,    n _____ iN<     JE i    i 
Sec T S R W B&M

Plotted on aerial photo/field map 

Subdivision

Scale

Dlk    "» photos taken__2L_Z5_>fii

SOURCE OF INFORMATION: owner, neighbor, driller, driller's 1 og 
(circle) other (specify)

DRILLER AND COMPANY __:________

DATE COMPLETED _____________ 

HOLE DEPTH_______ft, WELL DEPTH.

TYPE OF DRILL RIG

, TOTAL CASING ft, DIAM in

WELL FINISH

PUMP: mfg. name& no. , depth set ft, diam discharge pipe    in

WELL YIELD:

discharge

gpm for

WATER LEVEL: describe MP 

Hold-cut

hours with ft drawdown, 'method of determining

Installed

Remarks

; aquifer test date

ft"T which

'WL below MP WL below LSD Time

, funding project
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FORM NO 9-1904-A 

Recorded by - /'A' 7 " 7"

SITE NO. - £££ /

U.S. DEPT. OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
GROUND WATER SITE INVENTORY

SITE SCHEDULE
Check Ont Mttrfc. Unto

GENERAL SITE DATA Ml

K t 0 f. « T UV

- D F G H * r R S TV

Souretof 
Ctohytlrologk D.t

OWNER IDENTIFICATION (II 

I R-ISSM P
 44. 4«<«t«. «n«4H»

0«u«l
OwncnMp

1*1

nfy
OTHER SITE IDENTIFICATION NUMBERS (II

o./. . . . . . HA-.-J
N«wCMdS«n<RliT

/0/r

SITE VISIT DATA (1)

M

FIELD WATER QUALITY MEASUREMENTS (1)

iR-itii*i i T. i A D M* . / . / . *
».,    h.t|......»..M . 1*1

.     . H v-J"H i ... i ... H 
v.u.l^-i ..... ..,.1*1\ *\ .... 1*1

FOOT NOTES:

(D Source of D«u Coda:

S D 9 A_____R L C Z I



FORM 9-1442 
(1-68)

U. S. DEPT. OF THE INTERIOR

Well Mo. A/1* ̂ SAf !~> £-

WELL SCHEDULE
GEOLOGICAL, SURVEY WATER RESOURCES DIVISION

MASTER CARD 

Record by
Source 
of data

State

V1 ! 31 ^ IO I /V^Lo^ltude; j / j^T j

 ' M* 6. ^ ffi^ . \*' ^ y* c ^ "r~t  rn r""!i  j    &»i & # & \ om*rLjyj i ^i i i ««  i   _j__ f ut ^^ r-^niy I^J^H! «>g--«Meg-o

AddVess; Aj <* ^ L /+

(H) (M) (P) (S) (W) 
City, Corp or Co, Privete, State Agency, Water Diet

(C)
Ownership; County,

(A) <BJT" «0 (D) (E) (F) 00 (D 00 
Ose of Air cond, Bottling, COMB, Devater, Power, Fire, Doot, Irr, Hed, Indj^F 8.

22££IL (s) (D <o) <v) CO 00 00 (*) 
Stock, Instit, Unused, fcepressure, Kecharge, Desal-P S, Desal-other, Other

P«eof (A) (D) (O (H> «») (P) 00 
veil; Anode, Drain, Seismic, Heat fces, Obs, Oil-gas, Kecharge

DATA AVAILABLE; 

Hyd. lab, data;

(fell data!___I Freq. W/L oeas;;

, Test. UnuseX Withdraw; Waste, 1 

___________ I I Field aqu

Destroyed. 'LiiZJ 

Ifer char. n\ 1-a
Qual.. vater data; type; i 

Freq. sampling; _____ Pumpage Inventory;
yes

erlod:

Aperture cards;

WELL-DESCRIPTION CARD

SAME AS ON MASTER CARD Depth veil; / ̂  T~, *7 ft I i / fe !

Depth cased; *at _... -Ased; LI 1,.! f \ \/\ *? \ /A. I      
Xftrst pert.) //6 $C*"~ Ct \ \ / \ /-\ *f- \ type;

(A)

accuracy 

; Dtam. *x/____in

open 
'

. . porous gravel v. gravel v. horir. open perf. J screenJso. pt., shored, 
iiisl- concrete, (perf.) , (screen) , gallery, end, \^_-^ ' other

^1 (D) (H) (J) (P) (R) CO (V) 00 (8)
cabiy. dug, hyd jetted, air reverse trenching, driven, drive

rot., percussion, rotary, wash,
Drilled: «lr 
~^~ ^^ rot,

Date
other

pate I £j \ ^^ ^y I
Drilled; 7 $ / *£_^. \I\ &>\ / \ Pump Intake setting;"     11 is

Driller; /Cf^ ^f
t IF ' name/ x»%   T"" " address ~
^^ (A) (B) (C) (J) _,tMit. -..tMii. (H) (P) ft) (S) (T) (») I I ^ P .
(typ«V. air, bucket, cent. Jet, "(cent.)' ^turS"' no»*' »* «»   rot »  ubswrt. turb, other L-J ShallovL 

Power Mt tp |   | Trans. or 
(type); dlesel, elec, gas, gasoline, hand, gas, wind; H.P. _____

Descrtp. HP ______________________________________

D Trans. or meter no.

above 
-£t below1-80   ***  ** -nAlt. LSD; _______________I '. * ! * I (source) ______________________________"\ \

V*1**. l-7'y/^'" «»<»ve «S9JC* ._ I 1 ! I \ & I -- .J 7j j 
Level / / IL>_____ft below MP; FtXj^^xtSD I . '. / \ ° \ Accuracy; ________________ "\J-SJ
Date I >s ' x ' -Xl "^^ 4* ^ xc *' I I   | 1,1 I Method I  I 
^: 7^6*7 "1 ^'^ i /I" Yield; ^ <^ ,tpm[ ! ! ! ^ ! <3 I deTe^lnedL.J
*^     ii i r f          , S4 40 *^IZ^     ~^

Drawdown; ./O S____ft \ fa \& I *7 J Accuracy; ^_________ ̂  ^J I period __________hrs|_M ^ i t> J 
SUALITTf OF I   I " I   I * S I   | r TT 
WATER DATA; Iron_________I___jSulfate__________f I Chloride_________I I Hard. _______LnJ-             pp5    ".pT    PP= *| » I lDat|P" y ' PP"|   I   1   I 

Sp. Conduct____________K x 10 | I Temp.______ *FI i i I sampled______ _____f .'.-'.

Taste, color, etc.

"HrT



(
\ ^^ J 
^ WATER SUPPLY WELL LOG '_} '

' PROJECT NO. 0175 WORK ORDER NO* 7026 LOCATION Newhalen'- DATE STARTED *
<M»___»V>M___«>»  M«V*0M>iMIMB««^ W^tlMMMMMaMWMMBMBMI     V

DATE COMPLETED 2/20/67 DRILLER Dirksen & Pooler .   TYfe OF RIG^ Hiflman~FaJ3
" 127  10"-4 inch . ""   

TOTAL DEPTH 128 f7tf FT. CASING INSTALLED 43 <2"-6in«  ______GROUT Aqaa-gel , y ,

SCREEN MATERIALJU.Q3Q slot .Tohnson LENGTH 5«8' DIAMETER 4inch

PRODUCTION: HRS PUMPED 62 STATIC WATER LEVEL'17 'IQtfr. AVAILABLE DRAWSOWN 105

YiKuD 15 GPM DRAHSOWN FT SPECIFIC CAPACITY

DATE.
 

11/9/66

__ 11/10

11/11

11/12

11/13

11/13
*.*v*-

  "

 

.

DEPTH IN FEET
FROM TO

0 6

6 16*6"

16   6" 20 '4"

20M" 23   8"

23^8" 31   6"

31*6" 44*2"

44«2" 66 f 9"

66   9" 86  

86 « 113' 7"

113 «7" 125 f l"

125  !" 128   6"

Operation on
2/3/07 Dec an 
to 42«2tf bee
was waiting 
down to bott

FORMATION

Clay & Gravel

Clay, gravel & sand

Brown Clay

Brown Clay & Gravel

Gravel some clay

Blue clay & gravel

Hard pan and sand

Green hard pan & sand

Green slate

Blue slate.

White limestone, with cracks carrying-

this well was closed down on 11/15/66
;e we could olllj/ ^e t the 4 JLuuL. o«.oxii6 
luse of rock and hard pan. Ordered an
n it ~uo coiiitt in £>u wb cuulLi get Llic \* 
 m.

Sfr
^ /A- 
Forfemar

DRILLER

.

rater,f

until
l*U««u '

underr earner
-i-LU^y

t'.izs // ^*<*:z&^~^tttz
II ^1 driller &



Newhalen, Alaska Hole #4 WO # 7026 
Feb. 20,1967

-. Ground Level,' """ ... 4

6» Clay & Gravel *

16  6" Clay, Gravel & Sand-

20'4'V Brown Clay
23 8" Brown Clay & Gravel

31*6" Gravel some clay

42'10"-6inch Casing
  i .   *
44  2" Blue clay & Gravel

51 6" Green Clay, Coarse Sand
/  ? x

57* Hard Pan & Gravel ..,--  -- - , - .- Water-1 Gal. @ Min,

66 «-9M Hard Pan & Sand

Total Depth 128  ?  
One 5*8" .030 slot screen,
4 t10" screen exposed.
Static level 17'lO",
Available drawdown 105 .
Will produce 60 gal @ nin
on full drawdown.
43'2" 6inch casing
127'10" 4 inch casing, 4incl^
casing is supported by 6incl)
casing. Would ad\dse not
to use a pitless adapter on
this well.
Heat tape is hanging on
bottom of well cap. But is
probably not re cessary, for
this well should not free-ce.
200 ft. of heat tape in well

86* Green Hard Pan .& Sand Drillers:
Galen Dirksen 
Homer Pooler

113'7" Green Slate

p.JL25«l" Blue Slate_..__. 
128*7" Lime Stone (White) 
& Water in crack (no sand)

Sketch by

Well Dril^r



Veil

HYDROGEOLOGIC CARD

| SAME 4
1

IS OH MASTER CARD]

nfei
Physiographic 
Province:

SSP

Latitude- loneltude £~7 . *f 3   '
d  

\X\6 i^Blsuhhasin:

&
*-0 s / f/ tt, 30
s d   s 

Section:

Q
0>> (c)   09 00 OO <r> <L) 

Togo of depression, stream channel, dunes, flat., hilltop, sink, avamp,

y*11 *ltci (4> (?) ..(?>.. .«.. /?L__  _ ??«.. o
MAJOR 
AQUIFER: ,

system 

Llthology: ' v
.

| i 1 veil open to:
IS 17

MINOR 
AQUIFER:

system 

Llthology:

I
' ̂ """^"""l i/engtn ot   

  t i J veil open to:
SI S3 ' .

intervals ."/>// / <? 
. Screened: /'/, Y - / t 

Pepth to 
consolidated rock;.

Depth to 
.pasement:

Surtlclal

Coefficient
Tra'nst

Coefficient 
Perm:

      .            p - ,      . __MJ___

  i ! :»'
aeries- >  if   aqul

1 : i -. 
.. 1 J Origin:^il^^i*

ftLM_T^l ItJ top of:

lit
series   *4 4» «<I«if<

-  ,« J.,' Origin:

ft J ! . \ 1 top of:

*  -.- '

- ft L,fl i - !   n J Source of data?

ft |- t * t 1 Source of data:

I j I 'Infiltration 
-r«-Lri J characteristics: .,

| { J 1 Coecciclent
, L , I' , , ,1 ,- J Storage:

1 i   I ' f
Eer, formation, group 
n Aquifer 

Thickness:
14

"Li
r

 r,. formation, .group 
n Aquifer 

Thickness-:
so  *rr.. J7

..

HI
... /J 7S

gpd/ft ; Spec cap; gpm/ft; Humber of geologic cards:

-       *

J 1. 1
10 11 

ft "

J-.J
i 14. ' t, '

ft

i.l»» ..

«n-n-aJ.J- 
n

o -
^"> * <

>».«-. r

I !37" - J X" / '" -
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APPENDIX 3

Well driller's logs for wells at the Iliamna FAA facillity near Newhalen, Alaska



FORM 9-U42 ' Wall Ho. 
(1-68)

WELL SCHEDULE
U. S. DEPT. OF THE INTERIOR' /\f* GEOLOGICAL SURVEY WATER RESOURCES DIVISION

*.L

MASTER CARD 

Record by

Local
1^1^ l^li^; 3 ! 2i / { !^!^! #

Othar 
IMnbert

(M) (p)
iCy, Corp or Co, Private,. State Agency, Water Disc

(A) -&) (C). (D) (E) (F) (H) (I) <H> (H) XtV.CD 
Die of Air cond, Bottling, Con*, Devater, Power, Fire, Doa, Irr, Med, lod^JP S, jKec,

(S) (T) (0) (V) CW) (X) ' (T) («) 
Stock, Iiutlt, Unuied, Repreaaure, Recharge, Deaal-P S, Deaal-other, Other

(A) (D) (O (H) (*) (P) (I) (T) (0> X" "(wT"\ (X) («) ., 
veil; Anode, Drain, Selamlc, Heat Rea, Obi, dl-gaa, Recharge, Teit, Unuaed/VlthdrawJ Vaate, Destroyed.

DATA AVAILABLE; . Well dati 

Hyd. lab, data; _________

Freq. W/L Field aquifer char..»cn
Qual.. vater data; type; 

Freq. lampllng; _
^

Pumpage Inventory;
yea

eriod;

Aperture cardi;

WELL-DESCRIPTION CARD

SAME AS ON MASTER CARDj ggpth well;          ft I ! ! &> \ / \   " '
Depth(cas

Heai.
rept .

/T" -5 
JD O ft

Cailng 
type;

accuracy

; Plain. l.C^
" 2» *>

(C) (F) . <C> (K) («) (P)r (S) (T) (W) (X)
pi.i.t,. poroui gravel v. gravel v. horlc. open pert., screen, id. pt., ihored, open
finiih. concretef (perf.l , ( creen) , gallery, end, hole,
Method 
Drill

* (A) (B) X67\ fl» (H) (J) (P) (R> (I) (V) (W) (Z)
e<j. air bored,"fcabiy, dug, hyd jetted, air reverie trenching, driven, drive

'      rot., percuiilon, rotary, vaih,   oTKel
[c] f1-12-1 t-

Date .   
Drilled; // /S */ Pump Intake letting;

Drlller;

  ^ . (A) ^(B) (C) (J) 
(type); air, bucket, cent, jet,

Pov*r Mt
(type); dleiel, elec, gaa. gaaoltne, hand, gai, vlnd;

Deicrlp. HP

e -ue .)' Hfturti)' no**« Pl« ton. ro«. »«b«*rg. turb. other

above

Date 
roeai; rial: J ! &! 510

Drawdown; 
QOAL1TY OT 
WATER DATA; Iron

.^ LJ i. Accuracy;
I lP»2ElS& 

I period

ppm

Sp. Conduct

Taite. color, etc.

x 106 |___I Teap.  F

, ppia

    T,l i i I aatnpled

I I i 
««rai,.J ___ L. J 

. .

[  J
ppa



WELL LOG

No._

OTHER Nos.

State Alaska County -*»u

Owner Civil Aeronautics Authority

Snlmrp.«.

Location side of present pump house

Drilled by Address

12/1/54 Casing diam. 6 inch Land-surf, alt.

Source of *»+» Copied from Lapp's file-RW

(Enter type of wett, perforations, yield, and drawdown at end of log)

CORRELATION MATERIAL

? Soil?

...Silt.a.nd..ljLtt]..e..griaye3.. , . . , . ...........................

Glacier silt (15 f water_Jlo PlpeJ

Glacier silt .(.no. .wa&firX~~~ ~ - ... ____ .. - ~~

Silt and slMe ro_Qk . ___ . ... ..... ....

Shale, jrack..- brQkfin..iip ________ _____ .. ____

5Jiale. rack - hno.keji.iip l25 l ..DX..wa.t£r.) __ _ .. ..

Very Jvrd phale ro^k   no ,water , . _ ,   . _,.__.

Prnkpn "P i*ock, 80^^ Pill"-^ ^-T^ick seams of V^ter 59*

Total depth - 60 JT^et ._-_. _ _-
Water level - 12j feet

pumped 57 hrs. at 600 gph. - 51 f dd. 
. 25Q.gpbl - ZLlDljid^. ... ___ . ..

THICKNESS 
(feet)

5

. __ 15 .....

_JA__.

.......8..........

. 1

.........3L    ..

^ ..- 

.... .A-.   

7

DEPTH 
(feet)

...___.5... .

^Q._ . .

...-3L.-.-

......L2......

...JO 

Mb

-M$~~

53

. -60 _

_____

RECORD BY _. DATE SHEET     OF    
i orncc l« 61S87-1



/A*J£&&'

,.



o^v7 -?*rv>sL0~z) /£r*-s -*

SS LA"' 

>^-r-y^s, ,

<3<>? 12^ &?#*V^ **¥*&? Q"3^ ~>A+0*0 / '^*vC^Tx*

O >^"" ^"^ ^  S/7 * ^ "



FORM 9-1642 
(1-68)

U. S. DEPT. OF -THE INTERIOR

TV- 
Well Ho. ^'* I *'*.< *&

WELL SCHEDULE
GEOLOGICAL, SURVEY WATER RESOURCES DIVISION

/MASTERCARD 

Record by If "to Date //- H*r> fl -f ^'

State X//W,ffr

: l ^i.rf / l<£ W l
. fl r un » sec I

/ i ^ i V \5\¥\Z\<r\

l^^(\P^\^^f\7\/\^M/A^\ I J_J Addre..:

cc) X"CF> 'r ex) CD (?) . -. cs) cw)
Ownership; County/Fed Cow't, City, Corp or Co, Private, State Agency, Water Dist ___

<A) (  > /ccy- CO (*) (F) CH) CO W CH) XPK CD
P«s of Air cond. BottlingjIConXDevcter, Power, Fire, Dost, Zrr, tfed,. Io4,(^P fj Rec,

CS) CD CO) OO Cw) 00 CT) C«) 
Stock, Xnatit, Oouced, Repressure, Recharge, Desal-P S, Deaal-orher, Other

P«e of (A) (b) CO (H) C*) (*) W CD CO) /'~00 5 00 C«) "j 
yell; Anode, Drain. Selcnlc, Heat Ree. Ob*. Oll-gae. Recharge. Test. Onuaed/WlthdrcU, Wacta. Destroyed. [

DATA AVAILABLE; Well data 

Hyd. lab, data; _________

Freq. W/L  ea«:; Field aquifer char.

Qu*l.. vater data; type; 

Freq. sampling;

I     I 

i I Punpape inventory;
yes

riod;

Aperture c«rd«;

Log data;

WELL-DESCRIPTION CARD

SAME AS OH MASTER CARD | Depth well: "'/ tx"

Depth caied: 
perfj ft

/ i ! / t

__fe |_
Casing 
type;

accuracy ' 

; Dtam. in

(c) (F) (c> JH) W) (P), (S) /tfT" \ v(w) oc) (a)
Flnlah- P?^ou« gravel v. grjivei v. horlz. open per f.. screen. Ud. pt.J shored, open 
  lnl.*n - concrete, (perf.) . (tcreen) . gallery, end, V   L  ' hole, ocncr^^
Method (A) (B) (CJ JD) (H) (J) (P) (R) (T) /VCW) (a) r~T\ c 
Drilled- alr hored. cable, dug, hyd jetted, air reverie trenching, \driven,' drive \V \ * 
        ' rot., percusclon. rotary, V _ ,.- wash.        "     " "rot,

Drilled: 

Driller;

Pump Intake setting;

er

Ift I

(A) (B) (C) (J). ^i, «,lle (type)t air. bucket, cent. Jet. "(cant.) ^fturb.) no" §
CP)

Boareii 
) . 

tot «  «b«l«rS
CD (S) . CT) C»)

t '««  other

_

| __ |

jtype); dlesel, elec, gat, gasoline, hand, gas, vind; H.P. 

Pe«crtp. MP

__ Shaliov

r>«. or 
 eternp.

ft
above

, Alt. HP

t. LSD;  ' 7^/^ .T S?1

QPAL1TTOF- 
WATER DATA; Iron

Taice. color, etc.



FSDEKAL AVIATION AGEtfCT 

Chief , Plant Halnteaaac* Branch, FS-5100 tfovoaber 16, I960

ArUwr J. lappl, Utilities Equipcscwt Mechanic

Conpl«tl«n of Well Prilling Amelgncont - XlUuna
. * .

Control Building i -- --.*.- 
!  Drilled *ix Inch diaaeter ca«ed well to a depth of 5> feet 

encountering eolid rock. Continued c3 rilling opoa hole through rocfc 
to * dtrpth of 1DO feot. Only vat«r etratn v*t froa 18 f«r.t tc 2J

Pxilled casing "bade «od iuatalled JO thoucande 
.^rerdtir v«ll screen bctvacs i&~Zl fnot, 
IttELalLrd o&s^thlxtl li.P. Jacvucsl jot ptcoRp booked up lor 
w«ll oa« pij>« operation, risap Kodel tf>R?«i- 

htotor tfodel C^GB ZDSC1, H.U i/3* iV^.K.. >«50 ? Vclts 
K»v proaiAArc tujiJc mad all now pipiot< »*as inetellod froea \rtll to 
cmd froc pu&p to preaaure tank*

*i. Built vood duct froe well to underact th floor cf coatrol 
building. Jjootolled 30 feet heati&£ cable orouc^i drop pipe aucd pipe

pusp to vruUL*   
5« T«st pjjsped v«ll 1CX>0 f^il por hour with 6 inch drevfdowr..

of w*ll Zl feet ^ iivcL*s* i r^gtb cf drop pip*. 21 ie-et. .italic 
ft fftnt 3 inches.

C:U%;K^O Well? drilled C ic^r: CJ-J-i-fe-. rff-3 1 to i; acptL.of { ': i'frO'-. 
e»L.Di.-.^*at*?riJi; - rrolid ixjck ci-J no vr.it.   :-«. '^oatij[rje«-5 <iriliisr-r triv- 
rock tc «« cei-U: of ?> T«ot nn« r«c v-ter* i* 
rj^Atlod drill*

5.* v-:i
i-.j>« i*n  c0^-     r«^- -r--;r q'itirtertf .>r<s^ tc 

tww "-nmdrcd Ioc-t w-i 11^:^ to ;.>j75^.c cnt- t^

-riii TJ-GPJ-? fi^-'l rotcr node rouri;- f ./ ^ir ehlr-^?rtt to /jnch:-**^ c for 
. T:&izj.-;co of drill Ci.i;^;.   -;!l .-licit??; Mn<- fj*^.<? rf-^lv fot- 
tc Colvi u«j« Trill Ic»j- .- ..

.".turned to- *-j..-?;.or%« :« via f-«icific ;-jrU;*ra *--lrliri«re_<x-ir;i..i:-:; . t'S,



r

1-2 Clagr and grarel nixed . 
1C QrsTel - littl* water

Gravel and sand - *«tar ii/dro«Utti<:
Grey caad - no water
Cley zuid coat grarel - no wxt«r 

v Clnj layers nud i^ravri - no water
Solid rock * r*mx* L^sic rock

Claiy and grarel ssix«d - no wwter 
Cl«j and little crn-vcl - no vater 
iifcrd pan - no vcter
lUrd per. Kixed vith gravel - no w«te3r 

60-93* Solid rock - green basic rock



APPENDIX 4

Water quality analysis reports for wells in Newhalen, Alaska and at the Iliamna FAA facility
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ANALYTICAL NOTES
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+**°^ UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

ANALYTICAL STATEMENT
____________________[Parts per mnilonl____________________

Location . T1.1amna^_A]lask&l.;__ Date of collection  i^Ilr T: 

Source . . Drill6! 

Depth: 6l« 

CAA station

(Chemist -ES-B^EEQ. 
*Lab. N< 
Collector
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c

TTse

Temperature (°F) ................
Color. .5 . pH . ....7...Q....
Suspended matter
Hardness as CaCO,

N.C. .& _ Total ...4k-..-
Igmtion loss _ .. - ^- r . r  .. __
Dissolved solids  _
Specific conductance at 25°C 

(micromhos) . _ ...1121 .
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Fe .......
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Na .
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S04 _ . 
Cl ..
P
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Mh 
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........ 0.00 --/>,
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_  ^ . 
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Lab. No. 4050 -

rCa 
rMg 
rNa 
rK

rCO, 
rHC03 
rSO« 
rCI 
rF 
rNO,

.74S 

.140 

.278 

.003 
1359 

.000
1.114 

.062 

.0^2 

.005 

.000 
1.223

1.169 
1.223 

.054
2.392 = - 2.3£ error

Date completed 
Checked by _..... 
Project 
Transmitted 
Remarks

0-0 1ft 65S48-4
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. t-185 
{October 1960)

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION

WELL SCHEDULE

Record by.
Source of **«*

1: Location: State.

ft >

Field No.. 

Office No..

.County.

2. Owner: , 
Tenant. Address,

3; Topography

5. Type:
6. Depth:

f±. nuv/ v w " below

red, jetted

27. Casing: Dlam  ±_in.f '
Depth _Z_cL_ ft., Finish

8. Chief Aquifer         
Others           

.From.

9. FirferJewZ, rept.

.which is.

Capacity,10; Pump: Type. 
Power: Kind.

11. Yield: Flow.. 
Drawdown  

12. Use: Dom., Stock, PS., RR., Ind., Irr., Obs. 
Adequacy, permanence ___________

13. Quality _____________________

_G.M.,Pump. 
.ft. after____

.G.

.ft to.

above 
below

 w

.ft.

 ft-E3ow 8urfa<*

-G.M._

. M,

Taste, odor, color, 

Unfit for      

_Temp__ 

-Sample^.

14. Remarks: (Log/Analyseetc.)

 . «. C4VC*MNCMT nUKTIKC OfflCt 10 03801^
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ANALYTICAL NOTES 

Station, Alaska
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION

WELL SCHEDULE 
T>**«
Eecordby, 
Source of data.

Office No..

.Location: State. County.

Tenant. 
Driller.

Address, 
Address

3.

4L JSZevatfon. .ft. above 
below

& Typt: Dug, drffled, driven, bored Jetted  10 
6. Depth: Bept. ^22 Lft. Meas. _____ft.
7.-dating: Diam..   in., to   in*, Type.    

Depth    ft., Finish.         .     
8. Chief Aquifer .______jj_______From_ .ft. to.

.ft. rept, 
meaa.' .10  above 

below
.\rhiohia.

, Capacity,10* Pump: Type. 
Fover: Kind.

11. Yitld: How. 
Drawdown.

12. Utc: Dom., Stock, Fa, BE., Ind., Irr., Obs.
Adequacy, permanence __________
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K Jj' _vi/.   *t* Nir>vi sec. ....,-i ....... 1 ......... ...... a K E
....... .... TOT
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.G.M.,Fuxnp. 
.ft. after____

____ Q. M,, Meas., Rept.Eflt.      
. hours pumping .______,  . G. M.

,Temp.

Taste, odor, color. 

Unfit for _____

: (Log, Analyse*, etc.)
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f \ UNITED STATES

DEPARTMENT OF THE INTERIOR 
I. GEOLOGICAL SURVEY 
* WATER RESOURCES DIVISION ./ 

.,19 f?r:
:Ec>ooid-by Office Ko. .

rter.\.^/>..'/./Tr
Tenant,... .a;,-.  -

.K«ec.

Address.

8. 

4. .ft. above 
below'

6. Type: Dug, druled,driven,bored, jetted _
6. Depth: Kept,* .     ft. Meas..  _~_
7. Coring: Plum. .__.in.,to_~». .in-,Type. 

' Depth    ^ft., Finish         . 
8. Chief Aquifer    

Others______

0. Water Icsel^.___

.From .ft. to.

.ft. rept. 
meas.' .19  above 

below
.which is.

, Capacity,10. Pump: Type. 
Power: Kind.

11. Yidd: Flow. 
Drawdown,

12. U««: Dom., Stock, PS.t RB,.,Ind,Irr.,Obe, 
Adequacy, permanence            

13. Qualify _____________________

, Horsepower.
.G.M.,
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.G.M.(Pump. 
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 ,   G.M., Meas., Eept.Eat.  ~ 
. hours pumping  ._        Q. M.

Temp. - F.

Taste, odor, color 

Unfit for '
No

14. Rtmarls: QliOg, 22, -
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A T>Q

AcnmpIP

Factor _,. .-.. Pb ppm ~

ZINC =- ml

A . -. mg. __   v--1

AcnmpIP   ...   , - >

: :  .   T 
p t*f tnr '   7n npmj

ARSENIC ;   mi
A rag

Facfor-rr - - ^^^ff^, &  AJ ppfn 1. 
:-: - - .;'--0 - :^ ,* - ^" "" - -1 - : :vrr - tfvr^---     . _ \ ' ^,

"A ----- """ " "nig ..._"      - -   '-.--.- --------

A^-p«t

Factor  . ppml
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olog£cal Survey - Anchora&

r

State ,
o . i n MS

I ! I !! III!

^i Sampling i i < i 
i i i I

*** fc>ca«b Total Alkalinity
62.v 65

Dissolved Sollde _ 58 Residue

<f» of Error



'-..V
Wafer level (pumping, stafic)...:...^.*^  ft.

Sampled .after X*x> /J /? -  » 
.. -pumping, ."(time)   \&JL*L   LJL\  

Yield........ &\&  GAL

Point of 

Appearance .<CI«ar, aAont. tutWd, Mdiment, «tcj

Temperature   O-.^fe     Degrees F. 

Circle Use

Dom), Public Supply, Stock, Irr., Ind, RR, 

Air Cond., Bottling, Condensing!

Collected

Remarks. 

LEAVE A LITTLE AIR SPACE IN BOTTLE



ologicaO, Survey - Anchoras Lab No. y«?ci

State | | | County
12 

Seq.. No. | J Date C 

Veil locationJl^^J^

*     .

Jlat 
f

oil. |ij:* |x}/ | ^!^

0=1 01 NS 0 . 1 11

A .1 1 i 1 f 1 JLong.] iii 1
5 10 ILL 12 jg

ll -n^   ̂t, 1 I I 1 m_ C 1         11 £ypec 1 1
20 -^/ 25 ""*"" E6 /D ^ ""*>

Lrf (^>»y 9^^   - Collected "by >r: ^ i&nq hf-f~hAh\s '

Owner- $ ~Ef) Appearance (^/«£<a/P
*" WBF

  -    -   

Specific Conductance * i

R: Sample d^^O v

31 35

i 
*H . 36 38 Temp °F

N>H 1
Silica 

\

0. G TO

\ 3 4-
50- In
J 7 ~<JU

13 16.
1*2 1A

1 l^> ,

Calcium jTH j

!J5 %

t /\ v U

Magnesium 

50 \ 53
1 o[c

^odiuTn ^ Ka ^^3

 ffl"^. 0 5^ 58

U f I

Po^seium 

0 59 ' 61
_J olo

 

0.9 0

<? -

/. I"?

0 00

epm 
cations

0 60 ^ ' Q

e i °

«,.
X

0- 0 I

,-

epm 
onions

HCOg . i 

62. v -65
i Idl^

co3

v 6667
\\<g

SOk

- ( J . r?,P
^ ^r- ge x 72r 1^0

Cl

73 78
3h

Data Card
A *± f\

Sourceu yo Q H

F 

^r-^^ 26 28

 fr- oil
N03 

29 32
o*o<f __ Q\lj-

33 35
4 1

 

$ of Error i ^

Total Alkalinity
r

.VT> ^.a ^ ^CL as HCOQ &o

ft*H-^^5-oc' as ^ ^Qf
*"

B . - "

AI ;

ft
Iron Total

te (di
o O«H> f^

^$tihfify$f\l$f' ' T rTUH JJTu.JV^ AJ^rT I((j

' T
Cu

I *
Fb - .

;. _£
Zn 

55
1 1

Dissolved SoUAB 58 Resldw

" tg?^^ -

6k Calc
"'

Hardness 70
Total ' 1

o ^EC03( 0.82)
ur^

Non-Carb
iColor -Q Card R 

1 1    r^*i- n t
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WELL LOG

«/
TO A-

\J^. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION DATE STARTED 8//Z/84-
DATE COMPLETED / B4- DRILLER /

TOTAL DEPTH OF WELL. 

r.pniiT lS

,FT. CASING INSTALLED

SCREEN SIZE MFC

DIAMETER. fe 

LENGTH A//3-

STATIC WATER LEVEL /4- P"T* HRS. PUMPED

DEPTH

 HOLE DIAMETER
CASING DIAMETER

FORMATION

373

SOIL DATA TO 15 FT. 
THAWED

.GPM DRAWDOWN

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TASTE
APPEARANCE FRESH 
AFTER 24 HOURS- 

IRON ________
CHLORIDES. 

TDS ____

WAS THST
3'/z 
so

FT.

PUMP TEST
' -2l<

PUMPING LEVEL * 

AFTER 24- HRS.

 me

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES. MO OR FROST

. A-

OP

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING

CREW

HOURS FOR TOTAL JOB

I





CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907J-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

Drinking Water Analysis Report for 
Inorganic, Organic, and Radiochemical Contaminants

TO BE COMPLETED BY PUBLIC WATER SUPPLIER

PUBLIC WATER SYSTEM: SAMPLE DESCRIPTION:

Collected By James Appleton
i.o. NO.

Alaska Area Native Health Service
Public Water System Name

701 C. Street, Box 65__________ 
Address

Anchorage Alaska 99513

Explanatory Well

City Stale Zip Code

Note: Check box to left of contaminants listed below for the 
analyses desired.

Sample Location

Source Type O Surface Water Q Ground Water

Sample Date _
Mo. Day Year

62 Routine Sample D Untreated Water 
D Special Purpose Sample D Treated Water

TO BE COMPLETED BY CERTIFIED LABORATORY

CHEMICAL A GEOLOGICAL LABORATORIES OF ALASKA, INC.
Laboratory Name

5633 "B" STREET

Sample No. 

929

Station No.

Address 

ANCHORAGE, ALASKA 99502

Laboratory Analysis No. 

DB November 5, 1982
City State Zip Code Received by Date

INORGANICS

Limit
D Arsenic (0.05) < 
D Barium (1.)< 
D Cadmium (0.010)< 
D Chromium (0.05)< 
D Fluoride (2.4)<

Mg/l

0
0
0
0

.
»
.
.
0

0
5
Q
0
,

1

1
5
1

o
f

D Iron (0.3) j drill IdirOF |
D Lead (0.05)< 
D Manganese (0.05)< 
D Mercury (0.002)< 
D Nitrate - Nitrogen (10.) 
D Selenium (0.01)< 
D Silver (0.05)< 
D Sodium (250) 
n
n
n

0

0

0
0

v*

0
.

.

.

Tj
.
0
0
0
0

5
0
0
.
1
5
1

5
1
3

.

0

4

ORGANICS

Limit 
D Endrin (0.0002) 
G Lindane (0.004) 
D Methoxychior (0.1) 
D Toxaphene (0.005) 
D 2, 4-D (0.1) 
D 2,4,5 - TP Silvex (0.01) 
n
n

v

RADIOACTIVITY

Limit 
Q Gross Alpha (15) 
D Radium 226 & 228 (5) 
D Gross Beta (50) 
D Strontium   90 (8) 
D Tritium (20,000) 
n
n

ND Indicates Not Detected

Noventer ll r 1982 o^fc/fA"* 0.   fedf

Mg/l

pCi/l

11-11-82

Date Analysis Completed Signature of laboratory Supervisor ^ ̂> v Wl5> Date reported



/A//M^ CHEMICAL &

yffifo^vX TEL
f^^~ m»oa«iom«« "N^

GEOLOGICAL LABORATORIES

EPHONE (907)-279-40l4 ANCHORAGE INDUSTRY 
274-3364 5633 B Street

ANALYTICAL REPORT 

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:

T)ATF C«| | FCTfp 11-4-82 TTMF rniiFrTFn-

SAMPLED BY James Appleton SOURCE Explanatory Well

REMARKS Slightly high Iron

with low buffering

content. Extremely soft water

capacity and low ph will be

excessively corrosive if used untreated.

mg/1 

[]Ag,Silver <0.05

[]A1 T Aluminum 0.40

[]As,Arsenir <0.01

[]Au.Gold <0.05

[]B t Boron <0.05

[]Ba t Barium <0.5

[]Ri T Bismuth <0.05

[]Ca T Calcium 2.1

[]Cd t Cadmium <0.01

[]Co.Cohalt <0.05

[]Cr.Chromium <0.05

r]Cu .Copper <0.05

HFe.Iron 0.40

r]Hg tMerrury <0.001

r]K,Potassium 1

riMg. Magnesium 0.34

HMn. Manganese <0.005

[]Mo TMolyhdenum <0.05

f]Na. Sodium !

HNi. Nickel <°- 05

mg/1

[]P, Phosphorous <0.05

[]Ph 3 lead <0.05

[]Pt t Platinum <0.05

[]Sh. Antimony <0.10

[]Se T Selpniiim <0.01

[]Si tSiliron 4.2

[]Sn,Tin <0.10

[]Sr Strontium <0.05

[jTijTitaninm <0.05

[]W,Tungsten <1

[]V .Vanadium <0.05

[]7n.Zinr <0.05

[]Zr rZirronium <0.05

[]Ammnnia

Nitrogen-N 
[]K jeda.nl

Nitrogen-N
[]Nitrate-N 0.30

[]NitritP-N

[]Phosphortis
(Ortho)-P 

[]Chloride . <!

[]F1 Mnride <0.1

OF ALASKA, INC. ^}\

*L CENTER *$\£

^JV<\
*^Sjf

Newhalexir Alaska
FOR LAB USE ONLY

RFCVn.RY EB IAR*

nATF RFCFTVFn Novenber 5,

^iM
^^;'"

929

1982

RATF COMPLETED. November 11, 198

RATE REPORTED Noventoer 11,i in i E- rv iLr \Ji\ I LLJ

SIGNED cpp-pJun Q" fa
mg/1 

[]Cyanide

[]Sulfate 1

[iPhenol

[]Tot»l Dissolved 16
Solids

[]Tota] Volatile

Solids
[]Suspended

Sol ids 
[]Volatile Sus

pended Solids
[]Hardness as 7

[] Alkalinity as 9
CaC03 

[] J HOCh U

- [3

r]

- []mmhos Conductivity 20

[]pH Unite 5

[]Turbidity ffTll

[]Color Units

[]T.Coliform/innml

- Fl

1982

&

.5

*

.4



r£Avv CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. ;/#
y^fe.V.:^>\ TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER - tX^H /?

£^^~ IA*O**TOMIC« "*V^

Drinl
Inorganic, Orj

ao33 B sireei ;<*>sr" ~2-v"-^ -^°-ZZ-  "*  ''"

<ing Water Analysis Report for 
janic, and Radiochemical Contaminants

TO BE COMPLETED BY PUBLIC WATER SUPPLIER 

PUBLIC WATER SYSTEM: SAMPLE DESCRIPTION:

CndpctAri Rv B - H°PP

1.0. NO.
Alaska Area Native Health Service Hendricks 400 ' Well Newhalon, Alaska

Public Water System Name 

701 C Street. Box 65
Address 
Anchorage, Alaska

City State

Note: Check box to left of contaminants listed 
analyses desired.

sample Location

_ \u-
         Source Type D Surface Water R^Ground Water

*r

99513 SamoleDate 08 08 84
Z'P COde MO. 0,y Yea, 

...... D Routine Sample ^Untreated Water
below for the r f^

O Special Purpose Sample D Treated Water

TO BE COMPLETED BY CERTIFIED LABORATORY 

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
Laboratory Name 

5633 "B" STREET
Address 

ANCHORAGE. ALASKA
City State

INORGANICS 

Limit M <

O Arsenic (0.05) 0 . 0 (
O Barium (1.) < 0 . 0 .
D Cadmium (0.010) < 0 . 0 I
D Chromium (0.05) < 0 . 0 .
O Fluoride (2.4) 0 .
a Lead (0.05) < 0 . 0
O Mercury (0.002) < 0 . 0 C
D Nitrate - Nitrogen (10.) 0
a Selenium (0.01) < 0 . 0
a Silver (0.05) < 0 . 0
D Turbidity (1 NTU) 1 3
n
a
n
n
n

NO Indicates Not Detected 

August 14, 1984

Sample No. Station No. 

6168
Laboratory Analysis No. 

99502 GY - ' 8/8/84

Zip Code Received by Date

ORGANICS 

Limit M9/!
D Endrin   (0.0002) ^

..yi D Lindane (0.004) ^
J P Mpfhnvyrhlnr (0,1)

35 O Toxaphene (0.005)
5 O2, 4-D (0.1)
32 D 2,4,5 - TP Silvex (0.01)
L n
2 4 n
L
I 0 2
.10 RADIOACTIVITY

0 1 Limit pCi/l
1 D Gross Alpha (15)

D Radium 226 & 228 (5)
D Gross Beta (50)
D Strontium - 90 (8)
D Tritium (20,000)
n
n

//7^^/-^r /? /^^/f August 14, 1984V.^i/>»'*-£ .-£ *-"' < £  » v- - f r \~*~ c«^v^. ,

Date Analysis Completed Signature of Laboratory Supervisor Date reported



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
/'£**

CUS1 

DATE

SAMP 

REMfl

^^3^

OMER Mask2

COLLECTED

LFD RY B.

TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER ^VJJSIT/^ 
5633 B Street ®j££^?fi~

ANALYTICAL REPORT 

L Area Native Health Service SAmE LOCAT ION: New Halen, Alaska

7-21-84
TTMF rnilFTTFn;

  ww^

Hopp snilRCF Hendricks Vfell

flKS Soft and potentially corrosive water with high Iron

and high pH.

[]Ag

[]As

[]Au

r i D
l_ _] D *

[]Ba

[]Ca 

ClCd 

ClCo 

[]Cr 

[]Cu 

[]Fe 

[]Hg

riK
[]Mg 

[]Mn 

[]Mo 

[]Na

.Silver

.Aluminum

.Arsenic

TGold

Boron

, Barium

.Bismuth

.Calcium

.Cadmium

, Cobalt

.Chromium

.Copper

.Iron

,Mercury

Potassium

.Magnesium

.Manganese

.Molybdenum

.Sodium

.Nickel

mg/1 

<0.05

0.43

<0.05

<0.05

<0.05

<0.05

<0.05

3.8

<0.01

<0.05

<0.05

<0.05

1.1

<0.05

<!

0.40

<0.05

<0.05

15

<0.05

[]P, Phosphorous

[]Pt!,Platinum

[]Sb f Antimony

[]Se, Selenium

[]Si, Silicon

[]Sn,Tin

[]Sr, Strontium

[]Ti, Titanium

[]W,Tnng<;ten

[]V,VanAdinm

[]7n,Zinc . _-. .

[]Zr tZirconium

[]Ammnnia
Nitrogen-N 

[]Kjedahl
Nitrogen-N

[]Nitrate-N

[]Nitrite-N,

[]Phosphorus
(Ortho)-P 

[]Chloride

[iFluoride

mg/1 

<0.05

<0.05

<0.05

<0.05

<0.05

7.1

<0.05

<0.05

<0.05

<1.0

<0.05

0.12

<0.05

4.0

FOR LAB USE ONLY 
RFCVD.RY GY f AR M 6168

DATF RFf.FTVFD August 8 f 1984

DATE COMPLETED August 14, 1984

DATE REPORTED August 14, 1984
ur\i IL [\tr \ji\ i L-U i  mn

SIGNED >Jtfc/l/0^< s f*   f/£<L

mg/1 

[]Cyanide

[]Snlfat.e

flPhenol

[]Total Dissolved 55
Solids 

[]Total Volatile
Solids

[] Si impended

Sol ids 
[]Volatile Sus

pended Solids ^ 
[]Hardne«;<; a<;

, [] Alkalinity as 35
CaC03

n

n

n
****** 
[]umhos Conductivity 95

[]pH Units 8 - 4

[]Ti.rhidity NT1I

[]Color Units

~ [] .Coliform/lOOml

- n


